LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J, Depke, Trexler, Bushnell, Glangiorgi, Blackstone & Marr Ltd. (312) 704-1890 



1/23 



10/541258 





RIG. 2 



LIQUID SPRAYING APPARATUS AND METHOD 1/) / 54l 



Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, Giangiorgi, Blackstone & Marr Ltd. (312) 704-1890 



2/23 




RIG. 3 



L 



LIQUID SPRAYING APPARATUS AND METHOD -fl / 5 A 1 2 ^ 

Inventor: Takahashi et al. 



Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell. Glangiorgi, Blackstone & Marr Ltd. (312) 704-1890 



3/23 




LIQUID SPRAYING APPARATUS AND METHOD ll O / IS Jl I ^ P 

Inventor: TakahashI et al. Cb^J (/ ^ ^ ^ 

Docket No. 075834.00583 

Robert J. Depke, Trexler, Bushnell, GiangiorgI, Blackstone & Marr Ltd. (312) 704-1890 



5/23 




LIQUID SPRAYING APPARATUS AND METHOD 238 

Inventor: TakahashI et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, GiangiorgI, Blackstone & Marr Ltd. (312) 704-1890 



6/23 




LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, GlangiorgI, Blackstone & Marr Ltd. (312) 704-1890 



7/23 



45 



53 




43 



4^ 



5 2 4^^^$My^^l|»$Sy^ 

4 1 54 52a 4 1 



54 52a 

RIG. 8 



4 5 




4 5 




i 



RIG.9B 



LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: TakahashI et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, Glangiorgi, Blackstone & Marr Ltd. (312) 704-1890 



8/23 




LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke. Trexier, Bushnell. Qiangiorgl. Blackstone & Marr Ltd. (312) 704*1890 



9/23 




ff 

LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler. Bushnell, Giangiorgi, Biackstone & Marr Ltd. (312) 704-1890 



10/23 




LIQUID SPRAYING APPARATUS AND 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell. Giangiorgi, Blackstone 



AMarrLtd. (312)704-1890 



11/23 



Q. 

o 







cr 










CO 


cd 






sr 


a> 




CL 




o 


o 




(D 


Q. 













CVJ 



OJ- 



o 

CO- 












ai 






<u 




o 


x: 












>\ 










CO 


V. 




— <i> 


o. 




CO JC 


</> 




q; 


1 




q: 









LO 



ay 


ier 






CO 


rol 


Ink- 


o 







CO 
CVI 



c 



-CM 



CO 

1- 

(!) 

Ll 



I — CVJ 



DO 
















IZ o 

CO 




li- 
eu 


CVJ 






CO 




S 1 




En 












Q_ 









2 




:2 


O 




< 






or 


) 

o 




CO 


CVJ 







i— 

o 



T 

CO 
CVJ 



c 

o o 
d — 

CO ^ 

o 

O 
CO 











mperatu 


sensor 











T 



LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler/Bushnell, Glanglorgi, Blackstone & Marr Ltd, (312) 704-1890 



lfl/54l258 



12/23 

11 y 1 Im n c 1 1 k 



RIG.1 4 A 



4 1 

1 00 



52c52c^52<^52c^ 



37 



V 

94 



Ml Ml Ml Ml 



MiyMi 

101 



1 04 



1 1 y 1 1 m 1 1 c 1 1 k 



RIG.1 4B 




1 04 



llyllmllcllk 



RIG.1 4C 




1 04 



LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler. Bushnell, Giangiorgl. Blackstone & Marr Ltd 



13/23 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


to 


o 


LO 


o 


in 


o 


LO 


ir> 






CO 


CO 


CVI 


CM 









O CM 



m 

. (312)704-1890 



(UiT/) aoBidsiQ 



LIQUIDSPRAYING APPARATUS AND METHOD ^ / 

Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke. Trexler, Bushnell, Giangiorgi. Blackstone & Marr Ltd. (312) 704-1890 



14/23 



START ^ 



S 1 



Ink tank and cartridge \N0 
set in place? 



YES 



S2 



y 


S4 

) 


Inhibit pr int ing 


\ NO 


i 



YES 



Printing operation 



•S3 



RIG.1 e 



LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, GiangiorgI, Blackstone & Marr Ltd. (312) 704-1890 



15/23 



NO 





f 


1 Carry paper [ 




f 


J Acquire environment data 1" 






■ ■ 2* 

> 


1 Print |- 







■S 1 1 



S 1 3 



^ Paper trailing^end detected?""^ ^^^ ^ ^ 





YES 




j Correct color mis-registration 1 


f— ^ 




1 End pr 


int ing 


h 




f 


1 ' 

1 Deliver 


paper 









S 1 6 
S 1 7 



Exit printing operation"^ 



RIG.-l V 



LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke. Trexler, Bushnell, GlangiorgI, Blackstone & Marr Ltd. (312) 704-1890 



10/541258 



16/23 




LIQUID SPI=IAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, Giangiorgi, Blackstone & Marr Ltd. (312) 704-1890 



10/54iag8 



17/23 




LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke. Trexler, Bushnell. GiangiorgI, Blackstone & Marr Ltd. (312) 704-1890 



10/541ES8 



18/23 




LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, Gianglorgi, Blackstone & Marr Ltd. (312) 704-1890 



10/541 



19/23 



r 



L. 



2 


s 


2 


2 


2 




2 






1 


0 


i 

0 


1 

/TV 

0 


I 

0 


6 




1 0 










C) 










I u 






d) 




(!) 




d) 


(b 




i 0 












(i) 


0 


(D 




i 0 








0 

1 


0 

1 


0 

r 


0 

1 


0 










r 


1 

(P 


d) 


1 

(D 


1 

0 


0 




0 






0 




(P 


(P 


(!) 


0 




0 




o< 


0 


1 


vL) 


1 


CD 


CD 




0 






6 


0 


0 


0 


1 

0 


0 




0 






u 


1 

(I' 








9 




0 uj 






r 0 




d) 




d) 


0 




0 






0 


© 


0 


0 


0 


0 




0 




E< 


(!) 


0 


0 


d) 


0 


0 




0 






0 


0 


0 




0 


0 




0 






. 0 


9 


9 


9 


9 


9 




0 






N) 


0 


d) 


(i) 


d) 


6 


i 


D 






0 


0 


(!) 




0 


0 


0 




>< 


0 


0 


0 




0 


0 


0 






0 


0 


(D 


0 


(D 


0 


D 






. 0 


0 


6 


6 


0 


0 


b 






1 


1 




1 




■ CU) CO 
c — 


( 

CD 
lO 














^ <l> 


«j 1 
<i> 1 














CD 

«J Q. 


k- 1 














O CO 


"J 



CM 



LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler, Bushnell, Glangiorgi, Blackstone & Marr Ltd. (312) 704-1890 



20/23 




CVJ 



CO 



CM- 



O 
CO- 




LO 

























<u 








O 






O) 




-o 


-»-' 






> 






o 




o 


















o 






-»-» 


■o 




a> 


a> 












"a 




o 






o 






o 








c: 






c 




Q. 
1 


o 




>^ 

cd 














i_ 










CI 


a. 






CO 




CO 








od 




c: 




Lf) 



CO 



O 



O 
O 



CVJ 1 


i 




























O 




< 




cr 







CVJ 



y 

CVJ 



-cvi 



5>s 
k_ 
O 
E 
0) 
IS 

T" 

CVJ 











mperatu 


sensor 


(D 









y 











d 










O 








CO 




x_ 


OJ 


c 






x_ 


<u 




•o 


-M 


CO 




CO 


1— 








(U 
Q. 


-en 






«3 








Q. 









<— CM 



CD 

o 

Q. 
CO 



CD 
CL 
OS 



00 



CM 

(5 



10/541258 



LIQUID SPRAYING APPARATUS AND METHOD 



Inventor: TakahashI et al. 
Docket No. 075834.00583 
Robert J. Depke, Trejder, Bushnell, Gianglorgi, Blackstone & Marr Ltd. (312) 704-1890 



21/23 



4 1 
100 



n y llm 1 1 c 1 1 k 

-4, !^ 



5 2^2^2^:5 2^--^ 



•3 7 



2 E 'st ^rn^m^m^l^ 

y |mi Ml Ml Ml I 
94 



M lyM 1 

101 



RIG.23B 



4 1 
1 00 



1 04 

1 1 y 1 Im 11 c 1 1 k 

/ 



I I 



g2<^-2-^2^2^- 



100 . . y . c rrp't 1 02 



'37 



9 

94 



; T T , , 

Ml Ml Ml MlJiVJ, 



-+ — J 



101 



1 04 

11 y 1 1 m 1 1 c Ilk 



FIG.23C 




'3 7 



1 00 

9 

94. 



V\ r> ni^6 / _ 



^MTM^^l^M^i^M^a^ 
1 04 



LIQUID SPRAYING APPARATUS AND METHOD 
Inventor: Takahashi et at. 
Docket No. 075834.00583 
Robert J: Depke, Trexter, Bushnell. Gianglorgi. Blackstone & Marr Ltd. (312) 704-1890 



10/541258 



22/23 




LIQUID SPRAYING APPARATUS AND METHOD <b 
Inventor: Takahashi et al. 
Docket No. 075834.00583 
Robert J. Depke, Trexler. Bushnell. Gianglorgl. Blackstone & Marr Ltd. (312) 704-1890 



23/23 



c 



START 



3 



'X 



Ink tank and cartridge 
set in place? 



NO 



YES 



S 1 4 



Inhibit printing 



^ ^ ^ Ink in predetermined amount? ^ 

TyFs 

YES X— * sr- 



NO 





NO 

f 


Print test pattern 



~S4 



Acqui re data on ink 
-projected position 



Generate and store ink 
-spraying control data 



Instruct to pr i nt 



Start printing 



Acquire environment data 



NO 



^S5 

S7 

3 8 
39 



< ^ Paper trai ling--end detected? ^ ^ 

YES 

-S 1 1 



Correct color mis 
-registrat ion 



End printing 

1 



Eject paper 



•S 1 2 
•S 1 3 



